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1. A method for immunizing an individual to prevent 
disease caused by a gram- negative bacterial pathogen, 
the method comprising vaccinating the individual with a 
prophylactically ef f ectj^e^amoxint of a vaccine 
formulation comprising an actdjve ingredient selected 
from tlae group consisting of in htrB mutant of said 
gram- negative bacterial path6gen, endotoxin isolated 
from the vitrB mutant of said gram- negative bacterial 
pathogen, "^endotoxin isolated from the^JitrB mutant of 
said gram- negative bacterial path6gen saidAendotoxin 
conjugated' tb a carriei/ proj^in, and an htxB mutant of 
said gramv negative ba^t^rlal pathogen whicji has been 
genetically enWineer^a to express at leaat one 
heterologous vac^infe antigen; wherein said iitrB mutant 
lacks /one or morsVsecondary acyl chains; of lipid A 
contained ita th^/gram- negative bacterial pathogen 
resulting ih ^bstaWially reduced toxicity when 
compared to \lipid A o\f the gram- negative bacterial 
pathogen . 



The method of claim\l, wh4rein the individual is a 
humpi, and th^ vaccine formulation is introduced by a 

Lstration selected from the group 



rouie of admii 
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in t r c^pe r i t onealy in t rav€ 
intranasal , and 



The \method/ of 



intramuscular , 
ious , Subcutaneous , ocular , 



oral 
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2, whereiikthe vaccine 
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f ormulatiorKspmprises an active ingredient ^consisting 
essentially of/an htrB mutant of said\yram- negative 
bacterial pathogen. 
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4, The method of claim 2, wherein the vaccine 
formulation\ comprises an active ingredient consisting 
essentially bf endotoxin isolated from the htrB mutant 
of said gram -negative bacterial pathogen. 
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5. The method\of claim 2 
formulation comp 
essentially of en^ojfc&xin isola 
of said gram- 
isolated endot 



Lve bacteri 



ls con jugs 



rein the vaccine 

ingredient consisting 
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lod of claim 
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int of said gr 
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essential 
bacteria 

to express at leWs£^6ne li^terologous ^rftigen 
microbial pathogc 



pathogen whi^dm has been genet: 



vaccine 

consisting 
negative 
ally engineered 
from a 
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The methoa of claim 2 



formulation further comprises^ 
and an adjuvant. 



/herein the vaccine 

physiological carrier 
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8. The method ofl clai: 
animal , and^ the 
route of 



administq 



wherein the individual is an 
formulatiqn is introduced by a 
l om the group 



atdon selected 
consisting of intradermal, intramuscular, 
intraperi toneal^ intravenous , subcutaneous , ocular , 
intranasal, and oral administration. 



3 0 9. The method of claim 8, wherein the 
formulation comprises an active 
essentially of an htrB mutant of said 
bacterial pathogen. 
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10. The method of claim 8, wherein the vaccihe 
formulation comprises an active ingredient consisting 
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essentially of endotoxin isolated from the htrB mutant 
of said gram-negative bacterial pathogen. 

11. The method off claim 8, wherein the vaccine 
formulation comprises an active ingredient consisting 
essentially of endotoxin isolated from the htrB mutant 
of said gram-negatiVe bacterialpathogen, wherein the 
isolated endotoxin j^s conjuga^d to] a carrier protein. 
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bacterial pathoc 



itri 
whi 



to express at least one 
15 microbial pathogeny 



im 8, whereirf the vaccine 
an active ingredient co nsist ing 
mutant of/said Qjcam- negative 

fen ^genetically engiijfeered 
gous antigen from 



20 



30 



35 



13. The method acc6rdij*6j 
mutant of ^aid gram- 
administered orally a$ >&n 



(to claim 8, wherei^ the htrB 
re bacterial pathogen is 
additive to animal feed. 



mutant of 



14. The ipethod according to\ 
said gram- negative 
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claim 12/ wherein the htrB 
>acterial pathogen which 



has been genetically engineered to' express at least one 
heterologous antigen from a microbial pathogen is 
25 administered orally as an additdve to animal feed. 



15. The method of claim 
formulation fu^t:her comp: 
and an adjuvant 



8, /wherein the vaccine 

Biological carrier 



16. A vaccine formulation comprising an active 
ingredient selected from the group consisting of an htrB 
mutant of a gram- negative bacterial pathogen, endotoxin 
isolated from the htrB mutant of said gVam- negative 
bacterial pathogen, endotoxin isolated from the htrB 
mutant of said gram- negative bacterial pathogen said 
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endotoxin isola 
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claim 16, 
essentially of an 
negative bacterial pathogen 
engineered to express at 
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which has been 
least one heterologous antigen from a microbial 
pathogen/ 
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21./ The vaccine formulation ^according to claim 16, 
further comprising a physiological carrier and an 
/adjuvant. 
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^2. A method of making in a gram-negative bacterial 
pathogen a mutant^ endotoxin of substantially reduced ^ . 
toxicity (vjrtien compared to the endotoxin of the wild type 
gram-negative Bacterial pathogen, the method comprising 
mutating; an htrB gene within the gram- negative bacterial 
pathogen, Nwherein said mutation causes a phenotype of a 
resultant n%rB mutant characterized by a mutant 
endotoxin lacking one or more secondary acyl chains of 
lipid A contained in the wild type gram- negative 
bacterial pathoge 



23 . A mutant endotoxin of substantially reduced 
toxicity, made according to the method of claim 22, 
wherein the mutant endotoxin having substantially 

15 reduced toxicity was purified from the htrB mutant by a 
process selected from the group consisting of a ^ 
phenol/water extraction, and 3v protease digestion; v and * 
wherein the purified mutant endotoxin having 
substantially reduced toxicity isNused to generate 

20 endotoxin- specif ic antibodies. 



24. The mutant endotoxin according to\laim 23, further 
comprising conjugation to a carrier protein. 



25 



25. A mutant endotoxin of substantially rediiced 
toxicity, made according to the method of claxhj 22 



30 



35 



26. The mutant endotoxin according to claim 25, 
comprising conjugation to a carrier protein. 

27. A method of making \^ h 
gram- negative bacterial pa^] 



irther 



has substantially reduced t 
wild type gram- negative bad 
comprising mutating an htrB 
negative bacterial pathogen, 
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A method for producing endotoxin- specif ic antisera 
a use selected from the group consisting of in -Usj^} 
diagnostic assays, and for passive immunization, ^the^ 
method coararises immunizing an individual with a vaccine 
f ormulatioiN^omprising an active ingredient selected 
from the group\consisting of an htrB mutant of a 
gram-negative bab^erial pathogen, endotoxin isolated 
from the htrB mutaik of said gram- negative bacterial 
pathogen, and endotoxin isolated from the htrB mutant of 
said gram- negative bacte^al pathogen said endotoxin 
conjugated to a carrier prob^in; and collecting antibody 
produced from said immunized individual; wherein said 
htrB mutant lacks one or more secondary acyl chains of 
lipid A contained in the wild type g^ram- negative 
bacterial pathogen resulting in substantially reduced 
toxicity when compared to lipid A of th£\wild type gram- 
negative bacterial pathogen. 
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